Aging is a non-modifiable risk factor for stroke. Since not all strokes can be prevented, a major emerging area of research is the development of effective strategies to enhance functional recovery after stroke. However, in the vast majority of pre-clinical stroke studies, the behavioral tests used to assess functional recovery have only been validated for use in young animals, or are designed for rats. Mice are increasingly utilized in stroke models but well validated behavioral tests designed for rats are not necessarily reproducible in mice. We examined a battery of behavioral tests to evaluate functional recovery in an aging murine model of stroke. We found that the vertical pole, hanging wire and open field can accurately assess acute behavioral impairments after stroke in both young and aging male mice, but animals recover rapidly on these tasks. The corner test can accurately and repeatedly differentiate stroke from sham animals up to 30 days post stroke and can be performed reliably in aging mice. Aging male mice had significantly worse behavioral impairment compared to young male mice in the first two weeks after stroke but eventually recovered to the same degree as young mice. In contrast, chronic infarct size, as measured by ipsilateral cerebral atrophy, was significantly lower in aging male mice compared to young male mice. Reactive gliosis, formation of glial scar, and an enhanced innate immune response was seen in the aging brain and may contribute to the delayed behavioral recovery seen in the aging animals.
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Introduction
Ischemic stroke is the third leading cause of death in the United States and the number one cause of adult disability (Mckay and Mensah, 2004) . Since 75-89% of strokes occur in individuals over the age of 65 (Feigin et al., 2003) , the aging population bears the major brunt of stroke related mortality and disability. Despite this, most preclinical studies utilize only young animals, in which rates of recovery, even from large strokes, are quite dramatic (Liu and McCullough, 2011) . The avoidance of aged animals in experimental studies is due in part to technical difficulties, frailty, high mortality and the high cost of these animals. However, it is becoming increasingly clear that the aged brain responds differently to experimental stroke than the young (Howard et al., 1987; Nakayama et al., 1994) . Aging is a complex process that leads to an altered innate immune environment in the brain (Lucin and Wyss-Coray, 2009). As many therapeutic strategies to treat stroke have been developed in young animals, concerns exist regarding the translation of these therapies to aging animals, and more importantly, to patients at the highest risk for stroke, the elderly.
It is also increasingly recognized that assessment of strokeinduced behavioral deficits and functional recovery is as important as histological infarct quantification as an outcome measure. Traditionally, acute histological assessment using quantification of lesion volume has been used as the primary outcome measure in experimental stroke studies. The goal of clinicians is to enhance functional recovery and improve quality of life for stroke patients, therefore there is increasing recognition of the importance of assessment of long term behavioral outcomes as endpoints in pre-clinical studies. This is not only important to reduce the economic burden of stroke related disability, but also vital for overcoming the ''translational road block'' to the development of stroke therapies (Endres et al., 2008) . To address these questions, the goals of this study were; (1) to design a battery of simple, inexpensive and reliable tests to follow long term behavioral improvement in aging mice after experimental stroke; (2) to assess differences in recovery in young vs. aging mice; (3) to compare histological and functional outcomes in the aging mice and; (4) to assess the immunological response to stroke in the aging brain.
Methods

Experimental animals and housing
Adult 2 month (young, equivalent to young humans around 18 years old) and 15-16 month (aging, equivalent to aging human 0889-1591/$ -see front matter Ó 2011 Elsevier Inc. All rights reserved. doi:10.1016/j.bbi.2011.06.015
